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Pyrazole derivatives represented by general formula (1) [wherein one of R' and R 2 represents an optionally substituted aryl group 
or an optionally substituted aromatic heterocyclic group and the other represents an optionally substituted aromatic heterocyclic group; R } 
represents a hydrogen atom, an optionally substituted alkyl group or the like; and R 4 represents a hydrogen atom or an optionally 
substituted alkyl group) or pharmacologically acceptable salts thereof useful as an immunosuppressive agent and can be used as a therapeutic 
agent for autoimmune diseases, allergic diseases or other diseases. 
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s, ®.mmmm*m?hti, m-£fcitm%^tz&&o$<Di>wiLLxm&Lx 

^m^T^^^ 7i-;^;l/77 : E'fiK 2-\^^)V)V7s)Vy7^:-()V 

hti, m-&tct$m&^tz&m<Dt<Dtfn#.LxwmLxt&*<\ mwm^mm 

7^ JMtLXlt. 7th7U\ 7Pfc 0 ;fr>7^ K, 7^;k7^b\ 2 - 7> 
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5 &<D^w<bns 0 

So* ^7 3^ A xf;i/7^>V, ^>^7^^;llt'*)^ 
10 ii^7-.^Vli:fcl7§IiSi: Itlt 7 7V-JIM& 

a&UTfc«fci\ ft^^ii^7-^>vshitit **jv#7 71 

J± 7 U - ;l/ 7 >>1/ * If f> tl, flU - £ (£H 4o/:a»Ot©*%4Lt 

20 r/Nny>g?j fcuxfcfc, 0>J*.f& 77^, ^11?, 3^ 

R 2 -R 3 -^ 
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h \l 7 V- ;H§ $ ft * Ji * © Ha^ 6*J n HF § $ ti -5 Jft * n h (D tt P 

20 ^©mffiffi^t^sns. 
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15 Mjjjf&l 
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R 14 f±, R l2 t^LX, -R 12 -R 14 -^\ 



;va, ra*ft&*$©^py>ft«ft#*», mk, 7p£*>i&^©fl&iK». 

20 5U©ft£^fc5$4©ft£tl£, &S#£T, Rjfc3i*$£'fcT% :$5©ft£ 
25 Rj£fcfl!ffl1-5»lifc UTJ±, mfLlf. x#y-;k ;>< £ y -;i/^©7;m-;i/ 




10 



WO 98/56785 



20 



PCT/JP98/02552 



h'077> (THF) , >>*x^;l/x-x;i/#©x-x;m#^#(f ^ti, 

7J^-Wf |f^6, SfflgtLtli -78-1 00°C(Dmmo)$L 

^>-t?'X h;l/^>^©i^«^IM, THF, ^x^^l/x-T-^^x-x^ll 




[^4», r\ r 2 > r 3 , r\ r 12 , R lz &&tfR l4 &mmtmmz*$>z 0 ] 
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tfmibftt. RJfc&&tLXl£ % -1 0 0~0 <, COfgB]^^[f bti. $?£U<(£- 
100 — 5 0lCO'ttffl*^lf t>tl5„ £jS£ttffl-fr6»«EfcU*Cti, TH 

^>-tf>, h;i/x>^©^-fb*^S, thf, $/*xf^x-f;H<i!)x-f;ns 
ft, #*U<&, 7;l^-;W&&MJMffcfts. fcfcfctSfcl- 

jfefcl±JfiS©#aETT\ SjS-rSdfctT'^S. &©#&TT*£l&1- -5 

iseffl-r^K^LTji. jibs, mb*u&®^©&iL hiyjvmmommm. =#<b 
t^fkmovv-i Tsnm&mibft. sso^c^u, o. i^e^m^m^m 

w, ^sfttb'j^A, *m^u^a^©m^s. hyxw5>, try 

1 & «fc 2 3 ft* 3U © fcT7 */-/H»##ti, R 4 **■££■© 
2«©ftffi#©S^«ii: LT^fiRi 1 ***, £ftM*»f!r©#«^a£ffl^ 
6 £ £ T— £©£tt #©^ % ffljg «fc < t# -5 d t tfv t 3 . 
±E©#KJStr*J^T, 75;l, *KS^©K^tt©l«v^|B3fi«4, £>g(c 

$JA(£Protective Groups in Organic Synthesis, 2nd Edition, T. W. Greene and 
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P. G. M. Wuts, John Wiley and Sons, Inc. (1991) £8B*fc©#?£* s ^ff btl&. 

mam w*.i& mmm. at. tL<im®ftmi. mm®, mmmm, m& 

#M£P&#©*&©i^JfcLT&, fiW^tf, &*fJB*tf#!l, fcL<ttSH4SK $K 

m&&. *zm. #fi^©^#©tttL ^m^^x^m^^tK mn 

ItmA (^M60kg) lZttLT*mMttGW(Om$hmftmtLX y 0.05~5000mg, 
#*U<tt0.5~500mg© 1 B 1 0 £ 1 ~ 3 ®& Bmm&^t&fr. Wi 
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CI 
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■mm i 



3 - ( 3 - \d D 2Jkl ~ 5 - (4-7;^P7i - if 2 y"-;u 




Igl : 

'Mm^mM.T, 4-7Jl/^D7th7xy> 1.4gfcTHF 5<klH3gM»L % - 
78tJT? 1.0M <jm^b^^>iJ;l/75 K/THF»jR 41mlfcfl*TU 1 

-78tJT'J&ft-:3?V^;W&$J& 1.81gfeTHF 15mlK5i$ h y 

;kts> i.03gfein*.fct.©fc 3H#iig*tt-c»TLfc. SM^ilcib, 12 
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Xg2 : 

1- (3-Y£VS?)V) - 3- (4-7;1/tJ-U7x^;V) -l,3-yn^>^> 
3.8g£:n#y-;l/ 200ml Cl?gB¥U k H 7 ^>-*«H» 0.80g&«T L 6 Bff^iJP 
tofciftLfc. SM^ifii:Hl, t&fP&JtzKfcin*.* fuufrjii&izxjto&L 

D7h^77-f- (^>y*y;i/ : ^#-b-v/ft»x^;w« i/i ) t-mml/^il 

£ □D*jVA«j)Dl/: T H F tlTlf^JISrfiVg l» 2. 2g$:f#/c 0 

'H-NMR (270MHz, CDC1 3 ) 5 : ppm 

6.84(1H, s), 7.11-7. 18(2H, m), 7. 34-7. 39(1H, m), 7. 64-7. 69(2H, 
m), 8.60(1H, dd, J=4.6, 1.7Hz), 9.03OH, d, J=1.7Hz) 

mp 202. 0-203. 0°G 

TtmftWr ftll C : 70.28 H : 4.21 N : 17.56 
C : 69.95 H : 4.08 N : 17.45 



mum 2 

6-^DD-3-.(3-^'J^;V) -4rt-^>-fy [1, 2-c] \L=7y-)\/ 




Xgl : 

>^V> 9.15g£#it 200ml ft? U ft^ 3. 11ml 20ml 

5§^^MJEEI^*L^. mk-*. * 9 J h 200ml d&JSfU -3f>7iVfkH 
7.77ml £ ft] A fc. 0°C(IT, 5N ^ h U $ A* h*^ K/* # -^fcift 27ml?; 
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X*i2 : 

3'- (3-f^») -XfP [5-^DD-f >^>- 2 , 2'-^4r^7>] 
- 1 - ^ > 6.47g£x#y-;l, 150ml(IJ#g?L, tK7i/>-*ffl 1.96ml.feJn 
^.l^iP^aSEUfe. -e©m> H#ft*£*^x^;Vx-x;l«M.46mlfciI( 

'H-NMR (270MHz, CDC1 3 ) 5 : ppm 

3.87(2H, s), 7.37-7. 45(2H, m), 7.55(1H, s), 7.66(1H, d, 
J=8.1Hz), 8.03C1H, d, J=8.1Hz), 8.64-8.6K1H, m), 9.01(1H, s) 

m P 274. 0-275. 0'C 

TzMftffi t\m& C:67.30 H : 3. 77 N: 15.70 



mm 3 

6-fPD-3- (3-bTUy;V) -4H-fyf; [1, 2-c] ^zV^kl 

lQmlfciRTU*:. MHSfWL/cl, £MK*tt£E*UIU »SE 
- WlTlfilglifcf^gW'lll 1 . 8 Og £ t# fc . 
'H-NMR (270MHz, CDC1 3 ) 5 : ppm 

3.98(2H, s), 7.45(1H, d, J.=7.9Hz), 7.65-7.690H, m), 7.69(1H, 
s), 7.84-7. 90(1H, ■), 8. 56(1H, d, J=8.3Hz), 8. 71-8. 74(1H, m), 
9.13C1H, s) 
mp 300°C&± 



mmm c : 67.01 h : 3.89 n : 15.63 
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l»J4~2 6 




1 4 1 5 
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ElOOC 




%ism 2 o %mm 2 1 




mm* 6 
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1 H-NMR 5 : ppm 


m p CC) 


4 


(270MHz, CDC1 3 ) 

3.01-3.06C4H, ■), 7.63-7.65C1H, m), 7. 24-7. 29(3H, m), 7.31- 
7.42(1H, m), 7.62-7.64(lH, m), 8.62(1H, dd, J=5.0, 1.7Hz), 
8. 92(1H, d, J=1.7Hz) 


228-229 


5 


(270MHz, CDC1 3 ) 

2. 94-2. 97 (4H, m), 3.84(3H, s), 6. 80-6. 85 (2H, m), 7.36(1H, 
dd, J=7.9, 5.0Hz), 7. 54-7.60(lH, m), 7. 96-7. 93(1H, m), 
8.60(1H, d, J=5.0Hz), 8.90(1H, s) 


212.0- 
212.5 


6 


(270MHz, DMS0-d 6 ) 

7.36(2H, dd, J=8.9, 8.9Hz), 7.51(1H, s), 7.88(2H, dd, 
J=5.6, 8.9Hz), 8.02(1H, dd, J=7.7, 5.6Hz), 8. 79-8. 84(2H, 
m), 9.28(1H, s) 


247-257 
(dec. ) 


7 


(270MHz, CDCI3) 

3.86(3H, s), 6.8K1H, s), 6.99(2H, d, J=8.9Hz), 7.36(1H, 
dd, J=7.6, 5.0Hz), 7.59(2H, d, J=8.9Hz), 8. 10(1H, d, 
J=7.6Hz), 8.59C1H, d, J=5.0Hz), 9.06(1H, s) 


200-201 


8 


(270MHz, CDCI3) 

5.40(2H, s), 6.77C1H, s), 7.07-7. 10(2H, ra), 7. 28-7. 36(4H, 
m), 7.58-7.63 0H, m), 7.71(2H, d, J=8.4Hz), 7.98(2H, d, 
J=8.4Hz), 8.63-8.67(2H, m) 


118-119 


9 


(270MHz, CDCI3) 

5.4K2H, s), 6.76(1H, s), 7.07(2H, d, J=6.3Hz), 7.26- 
7.37(4H, m), 7.46(2H, d, J=7.3Hz), 7.70(2H, d, J=7.3Hz), 
8. 17(1H, d, J=7.9Hz), 8.58(1H, d, J=5.0Hz), 9.08(1H, s) 


186-187 

/ ' 


1 0 


(270MHz, CDCI3) 

7. 47-7. 56 (1H, ra), 7.50(1H, s), 7.94(2H, d, J=8.3Hz), 
8.03OH, d, J=8.3Hz), 8. 19(1H, d, J=7.9Hz), 8.56(1H, d, 


262-263 


1 1 


(270MHz, CDCI3) 

6.90(1H, s), 7. 14(2H, t, J=8.6Hz), 7.63-7.68(4H, m), 
8.67(2H, d, J=6.0Hz) 


194-195 


1 2 


(270MHz, CDCI3) 

6.9K1H, s), 7.10-7.23(1H, m), 7. 30-7. 51 (4H, m), 8.09- 
8. 14(1H, m), 8.61-8.63UH, m), 9.07(1H, s) 


212-213 


1 3 


(300MHz, CDCI3) 

6.88(1H, s), 7.46-7.30(3H, m), 7. 62-7.66(2H, m), 8.04- 
8.07(1H, m), 8.60-8.62UH, m), 9.02(1H, d, J=1.5Hz) 


226-227 
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1 H-NMR 5 : ppm 


mp ro 


1 4 


(270MHz, DMS0-d 6 ) 

3.17(4H, s), 3.75(4H, s), 7.04(2H, d, J=8.3Hz), 7.14- 
7.16(1H, a), 7.45-7.47(lH, m), 7.67(2H, d, J=8.3Hz), 8.18- 
8.22(1H, m), 8.5K1H, s), 9.06(1H, s) 


246-247 


1 5 


(270MHz, CDC1 3 ) 

2.30(3H, s) 7. 12-7. 18 (2H, m), 7. 34-7. 39(1H, m), 7.50- 
7.55(2H, m), 7. 91-7. 95(1H, m), 8. 60-8. 62(1H, m), 8.89(1H, 
s) 


173 

(dec. ) 


1 6 


(270MHz, CDClg) 

3.94(3H, s), 6.8K1H, s), 7. 00-7. 06(1H, m), 7. 36-7. 44(3H, 
m), 8.07(1H, d, J=7.8Hz), 8.60OH, d, J=3.3Hz), 9.03(1H, 
s) 


213-214 


1 7 


(270MHz, DMS0-d 6 ) 

3.97(3H,s), 7.39C1H, s), 7.46-7.5K2H, ra), 8. 09-8. 33(2H, 
m), 8.33(1H, s), 8.53(1H, d, J=1.7Hz), 8.55(1H, d, 
J=1.7Hz), 9.05(1H, d, J=1.9Hz) 


224-225 


1 8 


(270MHz, CDCI3) 

7.4K1H, s), 7.40-7.60C2H, m), 7. 89(1H, brs), 8. 17(2H,m), 
8.54(1H, brs), 9.04(1H, s) 


234-235 


1 9 


(270MHz, CDClg) 

6.88(1H, s), 7.37-7. 46(1H, m), 7.40(2H, d, J=8.3Hz), 
7.8K2H, d, J=8.3Hz), 8. 04-8. 08(1H, m), 8.60-8.62(1^ m), 
9.02(1H, d, J=2.0Hz) 


226-227 


2 0 


(270MHz, CDCI3) 

l.oO^Jn, t, J-/. Inzj, 4. obl^n, q, J-l.lHz), b. o5(ln, s) , 
7. 18-7.22(1H, m), 7.68(2H, d, J=8.4Hz), 7. 92-7. 95(1H, m), 
7.95(2H, d, J=8.4Hz), 8. 45-8. 47(1H, m), 8.96(1H, m) 


165-166 


2 1 


(270MHz, CDC 1 3 ) 

1 f\(\ ( OXJ 4- T T Oil — \ A 1 O ( OT1 T T Oil \ r» r" A / -l li ii 

1.09(3H, t, J=7.3Hz), 4. 18(2H, q, J=7.3Hz), 6.54(1H, dd, 
J=7.3, 6.3Hz), 7.07-7. 14(2H, m) 7.45(1H, dd, J=6. 3, 
2.0Hz), 7.54-7.60(2H, m) 8.75(1H, dd, J=7.3, 2.0Hz) 


144-145 


2 2 


(270MHz, DMS0-d 6 ) 

4.54(2H, d, J=5.6Hz), 7.28(1H, s), 7. 38-7. 53(3H, m), 7.72- 
7.88(2H, ra), 8. 14-8. 23(1H, in), 8. 50-8. 58(1H, in), 9.07(1H, 
s) 


202-203 
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1 H-NMR 5 : ppm 


m p CO 


2 3 


(270MHz, CDC1 3 ) 

7.15-7.22(2H, m), 7.25(1H, s), 7. 57-7. 66(3H, m), 8.34(1H, 
dd, J=7.9, 1.5Hz), 8.69(1H, dd, J=4.6, 1.5Hz) 


219-220 


2 4 


6.90(1H, s) 7. 15-7.25(2H, m), 7. 55-7. 63(2H, m), 7.76(1H, 
d, J=7.9Hz), 8.26(1H, d, J=7.9Hz), 9.16(1H, s) 




2 5 


(300MHz, CDClg) 

3.87(2H, s), 7.07-7. 14(1H, ' m), 7.24-7. 30(1H, m), 7.40- 
7.46(1H, in), 7.66-7.7K1H, m), 8.03(1H, dt, J=7.9, 2.0, 
2.0Hz), 8.62(1H, dd, J=4.6, 1.5Hz), 9.01(1H, d, J=2.0Hz) 


258-259 


2 6 


(300MHz, CDCI3) 

3.9K2H, s), 7.02-7.08UH, m), 7. 38-7. 47(2H, m), 7.53- 
7.56(1H, m), 8.02-8.06UH, m), 8. 62-8. 65(1H, m), 9.03(1H, 
J=1.8Hz) 


245-246 





5 mnj&*7s~A-t&fcx-h&m&'7Y*?i$mftmf!k u^7^3>yMx> 
tdh^b) xmmirz tv >'^®mmtf5\z&z.znz>z.ti)m&^nx 

l>6 (J. Immunology, 105: 1453, 1970) „ Z <DMM%}^4kfc!fc* ft^X A< 

-mmxMB^n^^m^^Mt^^^^-jvmm^^m^miibtz. 
BhiB/cvt *frhwm*nmv, nm^m^xnmm^mm-kmnLtz t 10% 
10 0m&&%6&5vs/m&iiimitmj!ttbtitgmm (rpmh64o ; &w£m&¥w% 

mx\ X 1 0 7 cell/ml»Jgtr|ijSLfcW*fflfla^^25Mn-0;i2Afg/ml7.^ 7-f 

o^yM i>td h^yymmzbfi xtv^v-jvmmw**, 12, 37, in, 

333, lOOOnMOaJtT^O/Ciljfo&nU 5% C0 2 37°C0)^TT*72^^#U^ C *g« 
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mmm 1 2 5 7 9 1 2 1 3 1 5 1 6 

I C 50 0.67 0.06 0.15 0.95 0.55 1.35 0.05 1.10 0.29 

mmm n is 19 20 21 22 23 24 

I C 50 0.38 0.24 0.19 1.01 1.28 1.73 0.71 0.56 

wm 2 

Zi7-y>Mffl&<Dn&Wrenthamh<DJim&'&'?tzU. Exp. Med., 164, 857, 
1997) . DBA/ 1 J 'WXkVi/lim? Xftf&t €> Z £ X*Mffi& £ MB L fc. 

6 © 7 V- ;VS§ % 0. 5% ;>< ;Hr ^ D - 7> ftftt C mm L , £ 1 1 g □ 
7-y>«:i8f^UfcH*>f>3lS7illigtI*)feoT50 mg/kg©&#S-UlgP&# Ufc. 

0 : JES 

1 mm (immo^mm. mm 

2 : (2BB»JBl±5B8ffiJ5lT©§B»©p5i» 

3 : (J£^#ce^«5g, Sfc#) 

4 : MSI (J£±flc£3av«L »*/B8«f3ia) 



1M %#a(mg/kg) in Hffi&XJZ (¥^jj±SD) 



*fMS¥ - 10 1 1 . 1 ± 3 . 3 

mm 6 o)m 50 9 4. 6 ±3. 4 
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u&m 3 

^77->M%m&&*M&(DM&lZK\soTib(D%W;lZ$£r>tzU. Immunology, 
151, 2174, 1996) 0 BALB/cV £ XIZ h V - h U*>V >7>JV7 * >K£ ilfl§rt& 

WW, ct £ U Murthy b £ ft o T JiTF £ 3*1" 0 ~ 4 © 7. □ 

Tfctttffc (Digestive Disease and Science, 38, 1722, 1993) . 

0 : iES 

1 : mm («cfi**Bo?>n, ttma&w± 5 %*?»)■ 

3 : iHijg (T«f) 

aii ^#a(mg/k g ) ga^it §^37 (TOfa±sp) 

MJSfflf - 10 3. 5±0. 71 / 

m.mm som 50 10 1.5 ±0.85 
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tt $ 0 IB S 

1. 35: 



R 3 




R 3 <4, R^R 2 ©-^h^UT, -R ] -R 3 -£*:f£-R 2 -R 3 -a>\ 

5$: 




X hlM^l/X -CO-CH 2 -, -OCH 2 -, — S CH 2 -, — N (R 5 ) 

ch 2 -, -co-, rnmm?* mmm?£tzit-N (r 5 ) r 5 &, 

R 4 &, **S : f*feJi|Ilfe$tlT«tV>7;l/4r^S 5 S:*1-. ] 
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4. r'^r 2 ©-^ 7i-;k £y^;k f5^-;K k'n^K 
tr y s»k if 7 ^*-;k t:° y ^ e y y y u < &g& $ 

RHK R ] tR z (D-1jt^bX. -R l — R 3 — £.tz f±— R 2 — R 3 — 



^7^v«, tru^vaL ey^vis, f^ivs, 7 7>JBfcu<i« 
cm &©£&*•**. ) ^&$tt6 2fflj&T**asi!#su £tzit2&m® 

5. Xj&M*-UX x*l/> % hy^UX -CO-CH 2 - ( -OCH 

2 -, -sch 2 -, -n (r 5 ) ch 2 - (R 5 (iit^Jii izmzMMtmm-c- 




X 
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6. 




tKHuk^ ADy>if, 7^3 ^^>s, ^7;s> -has, 7^y 
5 as*fci±7;w#;HS«:Sl-. 

R 6 , R 7 fcJ:tfR 8 &, TIB (1) *fcfcfc (2) Otfc»jf^, 

(1) R 6 i:R 7 (4, *tr**JK?«:*-t. 

R 8 (i, g& $ ttT <k ^ 3 - £ f± 4 - tf y >>*;i/ % gtl\ 

(2) R 6 ^R 7 (i-|fC^oT. -R 6 -R 7 -*V^l/X X^lxV, -OCH 
10 2 -|/cli-SCH 2 -^t„ 

R 8 (i, Slfe*ttTt,J:^3--trys;;i/«:^-r. ] 



[^4>, Y, R 6 fccfct>*R 7 (^ W*ffi6'{C«lt'S3i«i:llI«t?&.-5. 

1\ z 2 (i, zKH/g^ 7)V*Am. ^7;l. *»a*fctt7/l/3^^*%* 
-r„ ] 



15 
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8. z'asjitfz 2 **, m^mw^-x:hhtm^imm(D\£^v-)]/mm 

• 3- (3-tf>jy;i/) -5- (4-^dd7i-;W - 

. 6-/7DP-3- (3-h°U-») — 4 H— -< >f; [1, 2-c] fc^y-^ 
•7-*DD-4, 5-^KD-3-(3-h"^») -2H-t7b[l, 2 
-c]H°7V*-;l/ 

10. fl|$a 6-9 ©v^i*n^lfltt©tf 7 U < tt*©5£H 

l 1. W*Jg6~9©v>T^^IBife©h^!/-;i/il^t>U< (±^©5^11 

i 3. ga*«Si»ji&*jWT**sai*«i~5*fetti i©v^n^3B«© 
m©ft£EWJftJ. 

1 5. &%&m4kmmmMx-&&8&i% 1 -5 ztzizi 1 ©^m^iBm© 
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